*MM/GBSA was not performed for R2' due to its kinetic instability 2852 protein atoms, 11 Na ions, 1 Zn dication; total 8672 atoms 3.9
Partially oxidized
P1
Histidine side chains deprotonated at Nδ and protonated at Ne. Cys174 and Cys182 side chains deprotonated, Cys149-Cys177 are covalently connected by a disulfide bridge. Table S9 . Predicted and observed m/z for monoisotopic masses of y-and b-ions from MS 3 (HCD) spectra of Gln147-Lys161 (m/z = 1429.87 (+1)) ( Figure 5B ). Figure S3 . Potential Mean Force (PMF) plots generated from Umbrella sampling results for the different residues near the zinc site in reduced H-NOX (A) H176, H181 and Q171, and (B) C149, C174, C182, Q171 and C177. Figure S4 . Relative free energy based on MM/GBSA calculation for full oxidized H-NOX models O1 and O2. Figure S5 . Electrostatic potential surface map for H-NOX protein was produced using Chimera software by selecting the Coulombic surface coloring method. The red region corresponds to the negatively charged surface, the white region to the neutral and the blue to the positively charged surface. The mauve sphere represents zinc in reduced H-NOX (1, see Figure 2 ), the green sphere for zinc in oxidized H-NOX after initial cMD simulation (2) and the black sphere for zinc in the most stable oxidized model (3). Molecular graphics and analysis was performed with UCSF Chimera, developed by the Resource for Biocomputing, Visualization, and Informatics at the University of California, San Francisco, with support from NIH P41-GM103311.
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